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ABSTRACT 

Introduction Concurrent chemoradiotherapy (CCRT) is the standard of care for inoperable 

locally advanced non-small cell lung cancer (LA-NSCLC). To further improve prognosis, the 

use of consolidation treatments after CCRT has been explored extensively. Although 

durvalumab is the only consolidation treatment recommended by national clinical practice 

guidelines, there have been many studies exploring the effectiveness of other agents. However, 

until now, no studies have compared all agents systematically, and no studies have provided 

evidence for the optimal combination of different CCRTs and consolidation treatments 

regimens. This systematic review will evaluate the comparative clinical efficacy of 

consolidation therapies after CCRT as well as various combinations of CCRTs and 

consolidation therapies. 

Methods and analysis PubMed, the Cochrane Controlled Register of Trials (CENTRAL), 

EMBASE, and ClinicalTrials.gov will be searched for relevant information. The estimated end 

date for the search will be February 3, 2022. Each stage of the review, including the study 

section, data extraction, and risk of bias and quality of evidence assessments, will be performed 

in duplicate. We will include randomised controlled trials (RCTs) that included participants 

who received CCRT and consolidation treatment in at least one treatment arm. The primary 

endpoints will be overall survival and progression-free survival. Tumor response, health-related 

quality of life, and treatment-related toxicity will be presented as secondary outcomes. Both 

traditional meta-analysis and network meta-analysis with the Bayesian approach will be 

conducted. Subgroup analyses and meta-regression will be completed to investigate 
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heterogeneity, and sensitivity analyses will be conducted to assess the robustness of the findings. 

Ethics and dissemination Ethical approval and patient consent are not required as this study 

is a meta-analysis based on published studies. The results of this study will be submitted to a 

peer-reviewed journal for publication. In case of any changes in the protocol, protocol 

amendments will be updated in PROSPERO and explanations of these modifications will be 

described in the final report of this review. The results of this systematic review and NMA will 

be published in a peer-reviewed journal.

PROSPERO registration number CRD42021239433. 

ARTICLE SUMMARY

Strengths and limitations of this study

 The network meta-analysis (NMA) will compare the effectiveness of various consolidation 

treatments with/without concurrent chemoradiotherapies (CCRTs) for patients with 

inoperable locally advanced non-small cell lung cancer (LA-NSCLC) through a Bayesian 

method.

 For the first time the efficacy and safety of all the randomized controlled trials (RCTs) 

whether they randomized consolidation treatments only to patients not progressing after 

CCRT or randomized patients at onset of CCRT will be comprehensively assessed in a 

NMA.

 We will use global and local methods to evaluate consistency, subgroup analyses and meta-

regression to explore heterogeneity, sensitivity analyses to ensure the stability of results 

and the Grades of Recommendation, Assessment, Development and Evaluation approach 
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to evaluate the quality of evidence.

INTRODUCTION

Lung cancer is still a worldwide epidemic. It is estimated that approximately 235,760 new cases 

of lung cancer were diagnosed in the United States in 2021, and there were 131,880 deaths.[1]  

Non-small cell lung cancer (NSCLC) accounts for more than 80% of all lung cancer cases, and 

about one third of NSCLC patients are diagnosed at the locally advanced stage.[2] Locally 

advanced NSCLC (LA-NSCLC) represents a complex and heterogeneous group of patients and 

includes several clinically distinct sub-stages that do not have a single, widely accepted 

standard of care.[3] The National Comprehensive Cancer Network (NCCN) guidelines for 

NSCLC define locally advanced disease as stages II and III with positive nodes (N+).[4] For 

patients with inoperable LA- NSCLC, a combined modality approach with radiotherapy and 

chemotherapy is one standard of care consideration that can improve survival times compared 

with radiotherapy alone.[5-9] Additionally, several randomized clinical trials and meta-

analyses have generally demonstrated that concurrent treatment significantly prolongs survival 

in comparison with the sequential approach.[10-13] Although concurrent chemoradiotherapy 

(CCRT) is considered standard care, the prognosis of LA-NSCLC remains poor, with a 5-year 

survival rate of approximately 13% to 36% at best, and many important questions have not been 

resolved.[14-16] Moreover, the optimal concurrent chemotherapy and radiotherapy regimens 

have not been determined. In addition, even with CCRT, patients with locally advanced disease 

have high rates of relapse and a high frequency of sub-clinical micrometastases.[17] To 
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decrease the incidence of distant metastasis, consolidation chemotherapy (CCT) (defined as 

continuation of chemotherapy after completion of CCRT, in a patient whose tumor had been 

controlled) after CCRT was tried.[17-18] Nevertheless, the data now available on the 

effectiveness of CCT is still inconclusive. According to the results of a meta-analysis, CCT 

improved overall survival (OS) (pooled HR 0.85; 95% CI 0.73–0.99; P = 0.03) but did not 

improve progression-free survival (PFS) (pooled HR 0.78; 95% CI 0.60–1.02; P = 0.07) or 

overall response rate (ORR) (P = 0.26). However, this research also included retrospective trials 

and only included five studies in total. Moderate heterogeneity was found in the meta-analysis 

of OS (I2 = 51%, P = 0.09). As a consequence, conclusions about the effectiveness of CCT after 

CCRT remain unclear based on the results of the meta-analysis.[19] In addition, along with the 

introduction of targeted therapy, there is increasing interest in studying the effectiveness of this 

class of agents as consolidation therapies, but the results of several clinical trials have been 

discouraging.[17, 20-21] Understanding the molecular mechanisms associated with tumor 

immunology and the role of immune checkpoints in the suppression of the antitumor immune 

response has increased dramatically since 2010.[18] Based on the evidence suggesting that 

chemotherapy and radiotherapy may up-regulate PD-L1 expression on tumor cells, which is a 

predictive factor for a response to PD-1/PD-L1 antibodies, the PACIFIC protocol was 

designed.[22-27] PACIFIC demonstrated the effectiveness of using the anti-PD-L1 agent 

durvalumab as consolidation therapy after CCRT for the treatment of unresectable LA-NSCLC. 

[27] The success of consolidation immunotherapy in the PACIFIC study changed the treatment 

paradigm for unresectable stage III NSCLC, and other agents are also under investigation.[4, 

17] Overall, there have been a number of studies exploring the clinical effects of different 
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consolidation treatments in order to further improve prognosis. Moreover, some studies gave 

randomized consolidation treatments only to those patients who did not progress after CCRT, 

and other trials have, in contrast, randomized patients at the onset of CCRT. The first case is 

suitable for examining the effects of consolidation therapies, but the second case is more 

suitable when investigating the optimal CCRT in combination with consolidation treatment. 

However, until now, there have been no studies that collected and analyzed all the evidence 

systematically. Traditional meta-analyses can only perform pairwise direct comparisons of 

treatments, whereas network meta-analysis (NMA) can compare three or more interventions 

simultaneously in a single analysis by combining both direct and indirect evidence across a 

network of studies.[28] NMA is also able to provide the ranking of treatment options based on 

their effectiveness. Therefore, to help clinicians and patients understand the status of CCRT 

and consolidation treatment research and make better choices, a systematic review and NMA 

should be conducted to summarize the evidence on various therapies and identify the most 

effective consolidation treatment and optimal combination of CCRT and consolidation therapy. 

OBJECTIVES 

To assess the effectiveness and toxicity of different consolidation treatments with/without 

CCRTs for patients with inoperable LA- NSCLC. 

To rank different consolidation treatments with/without CCRTs based on their efficacy and 

tolerability using a network meta-analysis.

METHODS

This protocol will be reported according to the preferred reporting items for systematic review 

and meta-analysis protocols (PRISMA-P), and this network meta-analysis will be conducted 
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and reported in accordance with PRISMA extension version (PRISMA-NMA).[29-30] 

Inclusion criteria 

Types of studies

We will only include randomized controlled trials (RCTs). We will include both full-text and 

abstract publications if sufficient information on study design, characteristics of participants 

(patients with inoperable LA-NSCLC), and interventions (CCRT and consolidation treatment) 

are provided. We will include trials that included participants who received CCRT and 

consolidation treatments in at least one treatment arm. We will not include quasi-RCTs.

Types of participants 

Adult participants (aged ≥18 years) with histologically or cytologically confirmed LA-NSCLC 

(stages II and III with positive nodes) will be included. People should have no history of 

radiation therapy (including brachytherapy) or systematic treatments (including chemotherapy 

or immunotherapy) before CCRT. Patients should be medically inoperable or refuse surgery 

and not be selected for driver genes. 

Types of interventions 

Any combination of CCRT (can also be concurrent radiotherapy and targeted therapy or 

immunotherapy, etc.) and consolidation therapy (including chemotherapy, immunotherapy, 

molecularly targeted agents, etc.) will be included. Consolidation therapy is given to non-

progressing patients after CCRT. Studies in which randomization was performed before CCRT 

or only on patients with no disease progression after CCRT will be included.

Outcome measurements 

a) Primary outcomes
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Overall survival (OS): defined as the time from randomization until death from any 

cause.

Progression-free survival (PFS): defined as the time from randomization to any 

progression or death.

b) Secondary outcomes

Tumor response to treatment (including complete response, partial response, 

progressive disease or stable disease): response to treatment defined according to 

RECIST guidelines.[31] 

Health related quality of life (HRQoL): measured by a validated scale (e.g. EORTC 

QLQ-C30).[32] 

Treatment related toxicity: Grade ≥ 3 treatment related adverse events will be our 

main concerns because they are more meaningful for clinicians. The treatment 

related adverse events can be defined according to the criteria of CTCAE (Common 

Toxicity Criteria for Adverse Events) or by the authors of the included studies if it 

is reasonable.[33] 

RCTs will be excluded according to the following criteria: (1) surgery or induction 

chemotherapy was offered in addition to CCRT and (2) studies in which consolidation therapy 

was optional for patients .

Electronic search 

We will search the following databases and resources:

•The Cochrane Central Register of Controlled Trials (CENTRAL; latest issue);

•MEDLINE accessed via PubMed (1946 to present);
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•Embase (1980 to present);

•The WHO International Clinical Trials Registry Platform (ICTRP) search portal 

(https://apps.who.int/trialsearch/AdvSearch.aspx) for all prospectively registered and ongoing 

trials;

•ClinicalTrials.gov (https://www.clinicaltrials.gov/)

There will be no limitations on language of publication, year of publication, or publication 

status. Available references from relevant reviews will be hand-searched to find additional 

studies. We will use the search strategies developed by YZ and reviewed by an experienced 

librarian researcher (JH-T). We will search all databases using the combination of controlled 

vocabulary (e.g. medical subject headings (MeSH) in MEDLINE, Emtree in Embase) and free-

text terms. Our PubMed complete search strategy is presented in online supplemental file 1 (see 

the online supplemental appendix 1). The retrieved records will be managed by EndNote V.X9 

(Clarivate Analytics, Philadelphia, Pennsylvania, USA), and the search results will be recorded 

in a pre-defined Excel sheet.

Study selection 

Firstly, duplicate studies will be excluded from the retrieved records using the “find duplicate” 

function in EndNote V.X9 software. Then, two reviewers (YZ, H-M F) will screen the titles 

and abstracts independently and select the remaining articles that meet the predefined inclusion 

criteria for full-text evaluation. After browsing the full texts, studies that satisfy the inclusion 

criteria will be finally reviewed. Studies that include relevant data for synthesis of effect 

estimates will be included in the NMA. We will record the reasons for excluding the full texts 

and generate a PRISMA flow diagram for the NMA (Figure 1).[34] When multiple publications 
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of the same study are present, the data for the longest follow-up period will be used. All 

discrepancies will be solved by consensus and if necessary we will consult a third review author 

(J-H T). The authors will be contacted if more information is required to determine eligibility 

for inclusion.

Figure 1 Flow diagram of study selection process

Data extraction and management 

Two independent reviewers (YZ, H-M F) will extract data from the included RCTs and input 

them into a pre-designed electronic data extraction form. We will extract the following 

information from the eligible primary studies: Publication details (i.e., publication year, country, 

authors, affiliation of authors, single-center or multicenter, total sample size, funding source); 

study methodology (setting, study design, method of randomization, allocation concealment, 

blinding, total duration of study, duration of follow-up period, and withdrawals, method of 

statistical analysis [intention-to-treat analysis or per-protocol analysis], and year trial started ); 

participants (sample size, numbers enrolled in each arm, mean age, age range, gender, Eastern 

Cooperative Oncology Group (ECOG) performance status, diagnostic criteria, NSCLC 

histological subtype, staging of NSCLC, staging system used, inclusion and exclusion criteria, 

smoking history, PD-L1 status, driver genes status); intervention (details of CCRT regimens, 

type of radiotherapy, radiotherapy regimen, and details of consolidation treatment); and 

outcome measures (primary and secondary results, reported time points, type of questionnaires 

used to assess HRQoL). For dichotomous data (i.e., tumor response, treatment related adverse 

effects), the number of participants and the number of participants experiencing the event in 
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each intervention group will be extracted. For continuous data (e.g., health-related quality of 

life measures), the number of participants and the mean and standard deviation/standard error 

for each intervention group will be extracted. For survival outcomes, we will extract hazard 

ratios (HRs) with corresponding 95% credible intervals (CIs). When HRs and/or 95% CIs are 

not reported, we will calculate them according to the method described by Tierney and 

colleagues.[35] When both the observed results and adjusted results are reported, the observed 

results will be extracted. If only the adjusted results are available, the adjusted results will be 

extracted, and they will be specified as the adjusted estimates.[36] If the data is presented only 

in graphs, we will use software such as the GetData Graph Digitizer (http://www.getdata-graph-

digitizer.com/) or similar software to extract data. Any disagreement will be resolved by 

discussion.

Bias risk 

The risk of bias of included RCTs will be evaluated according to 'Risk of bias' tool outlined in 

the Cochrane handbook, which include the following domains: random sequence generation 

(per study), allocation concealment (per study), blinding of participants and personnel (per 

outcome), blinding of outcome assessment (per outcome), incomplete outcome data (per 

outcome), selective reporting and other bias (per study). We will classify each domain as 'low', 

'high' or 'uncertain' risk of bias for each included study.[37] Any disagreements in assessment 

of risk of bias will be resolved by discussion, or the help of the third reviewer (J-H T) if needed.

Quality of evidence 

Two authors (YZ and H-M F) will independently evaluate and present the quality of the 

evidence for each outcome using Grades of Recommendation, Assessment, Development and 
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Evaluation (GRADE), which is based on the following five domains: risk of bias, imprecision, 

inconsistency, indirectness, and publication bias.[38-39] Quality of evidence can be graded into 

four levels: high, moderate, low, and very low quality. The initial confidence level for each 

RCT will be set as high but will be rated down based on evaluations of the five domains. If 

there are any disagreements, we will consult a third author (J-H T). We will follow the approach 

suggested by Brignardello and colleagues to evaluate confidence in evidence from a network 

meta-analysis.[40-42]

Data synthesis 

The assumption of transitivity and geometry of the networks 

Considering the transitivity and homogeneity, we will divide all the evidence included into two 

categories. The RCTs that randomized patients at onset of CCRT will be analyzed in an NMA 

(Category 1), and the RCTs that randomized consolidation treatments only to patients who did 

not progress after CCRT will be combined and analyzed in another NMA (Category 2). We 

will assess transitivity by comparing the distribution of the effect modifiers across the different 

comparisons. All information regarding patient and study characteristics will be presented. A 

network plot will be generated using STATA 14.2 (Stata Corporation, College Station, USA) 

to present the geometry of the network of treatment comparisons across trials and assess the 

feasibility of the NMA. If any trials are not connected with the network plot consisting of other 

trials, these will be excluded from NMA, and the results of these trials will just be described. 

Nodes will indicate the different consolidation treatments with/without CCRTs included in this 

review. The size of the nodes and thickness of the edges will be related to sample sizes of 

interventions and number of included trials, respectively.[43-44]
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Statistical analysis

For each outcome, we will calculate the summary estimates of treatment effects with 95% CIs. 

For dichotomous data (i.e., tumor response, adverse effects), we will use the risk ratios (RRs) 

or odds ratios (ORs). For continuous data (i.e., HRQoL), we will calculate the mean differences 

(MDs) if outcome measurements in all studies are made on the same scale. When studies used 

different scales, we will use the standardized mean differences (SMDs). For time-to-event 

variables (i.e., OS, PFS), we will use HRs. For direct comparisons, we will use Review Manager 

5.4 (Review Manager 2020, the Nordic Cochrane Center, the Cochrane Collaboration) to 

calculate the intervention effect. For NMA, a Bayesian NMA using the Markov chain Monte 

Carlo method will be performed using WinBUGS V.1.4.3 (MRC Biostatistics Unit, Cambridge, 

UK). We will use a hierarchical Bayesian model using three different initial values and will set 

100,000 iterations after a burn-in of 50,000 for each chain. We will use the Brooks-Gelman-

Rubin plots method to assess the model convergence.[45] We will set vague or flat priors, N(0, 

1002), for trials baselines and treatment effect priors. We will run both random-effects model 

and fixed-effects model according to guidance from the National Institute for Health and Care 

Excellence (NICE) Decision Support Unit (DSU) documents.[46] We will select the model 

with the lower value of deviance information criterion (DIC) and the value of residual deviance 

which is closer to data points to explain our results. We will calculate the probability of each 

treatment at each possible rank and estimate the surface under the cumulative ranking curve 

(SUCRA).[47] We will assess inconsistency between direct and indirect sources of evidence. 

We will fit both inconsistency model and consistency model. We will also complete node 

splitting method to explore local inconsistency. 
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Assessment of heterogeneity

We will assess clinical and methodological heterogeneity by carefully examining the important 

clinical characteristics and methodological differences of included trials. Statistical 

heterogeneity will be assessed by P value (＜ 0.10) from the Chi2 test and the I2 index. We will 

consider the P value < 0.10, and/or the value of I2 statistic > 50% to indicate substantial 

statistical heterogeneity. Heterogeneity parameter τ derived from the network meta-analysis 

can also be used to evaluate heterogeneity. For direct comparisons, if there is no heterogeneity, 

a fixed-effects model will be used for meta-analysis; otherwise, a random-effects model will be 

adopted.

Dealing with missing data 

If important data are not reported, we will make efforts to contact the study authors to obtain 

detailed information. We will use intention-to-treat (ITT) data whenever possible. Otherwise, 

we will use the data available to us, but the potential impact of them will be addressed in the 

assessment of risk of bias. If we cannot get the reply from authors, the data will be verified 

from other trials in the network or from other published meta-analyses.[48-49] 

Measures for publication bias 

Publication bias will be examined with the funnel plot method if at least 10 studies are included 

for any outcome. Small-study effects for the NMA will be assessed by constructing a 

comparison-adjusted funnel plot taking into account different comparisons. In the absence of 

small study effects, the comparison-adjusted funnel plot should be symmetric around the zero 

line.[50] 

Subgroup analyses and sensitivity analyses 
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We will perform subgroup analyses. Besides, we will also complete network meta-regression 

to explore statistical heterogeneity across trials and inconsistency if at least 10 studies are 

included. We will focus on following possible effect modifiers: histology; stage of disease; 

expression of PD-L1; types and statuses of driver genes; risk of bias; doses and regimens of 

radiotherapy. We will execute sensitivity analyses to examine the robustness of the review 

findings through excluding unpublished studies, excluding lower quality studies and comparing 

the results of the random-effects model and the fixed-effect model. 

Patient and public involvement 

Patients and/or the public were not involved in the design, or conduct, or reporting, or 

dissemination plans of this research. 

DISCUSSION 

CCRT is a superior option and the standard care for inoperable LA- NSCLC compared with 

radiotherapy alone and sequential chemoradiotherapy. Consolidation therapy is a further 

attempt to control distant metastasis, but there are no conclusive answers yet about the 

effectiveness of this approach. In addition, with advances in technology, new agents (such as 

molecular-targeted therapy and immunotherapy) provide more treatment options. Although 

using durvalumab as consolidation therapy after CCRT for the treatment of unresectable LA-

NSCLC is recommended in the NCCN guidelines, no studies have compared the effectiveness 

of all types of consolidation therapy. In addition, different CCRT regimens are used, and 

whether an optimal combination of CCRT and consolidation treatment exists is inconclusive. 

We designed this systematic review and NMA to evaluate the effects of different consolidation 

treatments with or without CCRTs for LA-NSCLC by synthesizing all current evidence. This 

Page 15 of 29

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60



For peer review only

16

NMA will combine both direct and indirect evidence via a thorough search strategy, 

prespecified data extraction form, and statistical methods with a Bayesian approach. The result 

of this NMA will provide valuable information on inoperable LA-NSCLC therapeutic options 

for clinicians and health practitioners.
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Figure 1. Flow diagram of study selection process 
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Medline search strategy: 

Search Query 

#1 "Lung Neoplasms"[MeSH Terms] 

#2 "carcinoma, non small cell lung"[MeSH Terms] 

#3 (((((((NSCLC[Title/Abstract]) OR (lung cancer*[Title/Abstract])) 

OR (lung carcinom*[Title/Abstract])) OR (lung 

neoplasm*[Title/Abstract])) OR (lung tumor*[Title/Abstract])) 

OR (lung tumour*[Title/Abstract])) OR (non small 

cell*[Title/Abstract])) OR (nonsmall cell*[Title/Abstract]) 

#4 #1 OR #2 OR #3 

#5 "Chemoradiotherapy"[MeSH Terms] 

#6 ((chemoradiotherap*[Title/Abstract]) OR 

(radiochemotherap*[Title/Abstract])) OR (CCRT[Title/Abstract]) 

#7 #5 OR #6 

#8 "Radiotherapy"[MeSH Terms] 

#9  ((radiotherap*[Title/Abstract]) OR (radiation 

therap*[Title/Abstract])) OR (radiation 

treatment*[Title/Abstract]) 

#10 #8 OR #9 

#11 ("Antineoplastic Combined Chemotherapy Protocols"[Mesh] OR 

"Antineoplastic Agents"[Mesh] OR "Chemotherapy, 

Adjuvant"[Mesh] OR "Induction Chemotherapy"[Mesh]) OR 

"Combined Modality Therapy"[Mesh] 

#12 "chemotherap*"[Title/Abstract] 

#13 #11 OR #12 

#14 #10 AND #13 

#15 #7 OR #14 

#16 "Consolidation Chemotherapy"[MeSH Terms] 

#17 "Maintenance Chemotherapy"[MeSH Terms] 

#18 ((((prolonged[Title/Abstract]) OR (duration[Title/Abstract])) OR 

(continu*[Title/Abstract])) OR (consolidation[Title/Abstract])) 

OR (maintenance[Title/Abstract]) 

#19 #16 OR #17 OR #18 

#20 "Randomized Controlled Trial"[Publication Type] 

#21 ((((randomized[Title/Abstract]) OR (placebo[Title/Abstract])) OR 

(random*[Title/Abstract])) OR (trial[Title/Abstract])) OR 

(groups[Title/Abstract]) 

#22 #20 OR #21  

#23 #4 AND #15 AND #19 AND #22 
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Reporting checklist for protocol of a systematic 
review and meta analysis.

Based on the PRISMA-P guidelines.

Reporting Item

Page 

Number

Title

Identification #1a Identify the report as a protocol of a systematic review 1

Update #1b If the protocol is for an update of a previous systematic 

review, identify as such

    N/A

It is a new 

study

Registration

#2 If registered, provide the name of the registry (such as 

PROSPERO) and registration number

   3

Authors

Contact #3a Provide name, institutional affiliation, e-mail address of all 

protocol authors; provide physical mailing address of 

corresponding author

    1

Contribution #3b Describe contributions of protocol authors and identify the 

guarantor of the review

    16

Amendments
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https://www.goodreports.org/reporting-checklists/prisma-p/info/#1a
https://www.goodreports.org/reporting-checklists/prisma-p/info/#1b
https://www.goodreports.org/reporting-checklists/prisma-p/info/#2
https://www.goodreports.org/reporting-checklists/prisma-p/info/#3a
https://www.goodreports.org/reporting-checklists/prisma-p/info/#3b
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#4 If the protocol represents an amendment of a previously 

completed or published protocol, identify as such and list 

changes; otherwise, state plan for documenting important 

protocol amendments

     N/A

Support

Sources #5a Indicate sources of financial or other support for the review       16

Sponsor #5b Provide name for the review funder and / or sponsor       N/A

  No funder

Role of sponsor or 

funder

#5c Describe roles of funder(s), sponsor(s), and / or institution(s), 

if any, in developing the protocol

      N/A

  No funder

Introduction

Rationale #6 Describe the rationale for the review in the context of what is 

already known

      4-6

Objectives #7 Provide an explicit statement of the question(s) the review 

will address with reference to participants, interventions, 

comparators, and outcomes (PICO)

      6

Methods

Eligibility criteria #8 Specify the study characteristics (such as PICO, study 

design, setting, time frame) and report characteristics (such 

as years considered, language, publication status) to be used 

as criteria for eligibility for the review

      7-9

Information #9 Describe all intended information sources (such as electronic       8-9
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sources databases, contact with study authors, trial registers or other 

grey literature sources) with planned dates of coverage

Search strategy #10 Present draft of search strategy to be used for at least one 

electronic database, including planned limits, such that it 

could be repeated

      9

supplemental 
file 1

Study records - 

data management

#11a Describe the mechanism(s) that will be used to manage 

records and data throughout the review

      9

Study records - 

selection process

#11b State the process that will be used for selecting studies (such 

as two independent reviewers) through each phase of the 

review (that is, screening, eligibility and inclusion in meta-

analysis)

      9-10

Study records - 

data collection 

process

#11c Describe planned method of extracting data from reports 

(such as piloting forms, done independently, in duplicate), 

any processes for obtaining and confirming data from 

investigators

      10-11

Data items #12 List and define all variables for which data will be sought 

(such as PICO items, funding sources), any pre-planned data 

assumptions and simplifications

      10-11

Outcomes and 

prioritization

#13 List and define all outcomes for which data will be sought, 

including prioritization of main and additional outcomes, with 

rationale

      7-8

Risk of bias in 

individual studies

#14 Describe anticipated methods for assessing risk of bias of 

individual studies, including whether this will be done at the 

      11
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outcome or study level, or both; state how this information will 

be used in data synthesis

Data synthesis #15a Describe criteria under which study data will be quantitatively 

synthesised

      12-13

Data synthesis #15b If data are appropriate for quantitative synthesis, describe 

planned summary measures, methods of handling data and 

methods of combining data from studies, including any 

planned exploration of consistency (such as I2, Kendall’s τ)

      12-14

Data synthesis #15c Describe any proposed additional analyses (such as 

sensitivity or subgroup analyses, meta-regression)

      14-15

Data synthesis #15d If quantitative synthesis is not appropriate, describe the type 

of summary planned

      12

Meta-bias(es) #16 Specify any planned assessment of meta-bias(es) (such as 

publication bias across studies, selective reporting within 

studies)

      14

Confidence in 

cumulative 

evidence

#17 Describe how the strength of the body of evidence will be 

assessed (such as GRADE)

      11-12

None The PRISMA-P elaboration and explanation paper is distributed under the terms of the Creative 

Commons Attribution License CC-BY. This checklist can be completed online using 

https://www.goodreports.org/, a tool made by the EQUATOR Network in collaboration with 

Penelope.ai
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ABSTRACT 

Introduction Concurrent chemoradiotherapy (CCRT) is the standard of care for inoperable 

locally advanced non-small cell lung cancer (LA-NSCLC). To further improve prognosis, the 

use of consolidation treatments after CCRT has been explored extensively. Although 

durvalumab is the only consolidation treatment recommended by national clinical practice 

guidelines, there have been many studies exploring the effectiveness of other agents. However, 

until now, no studies have compared all agents systematically, and no studies have provided 

evidence for the optimal combination of different CCRTs and consolidation treatments 

regimens. This systematic review will evaluate the comparative clinical efficacy of 

consolidation therapies after CCRT as well as various combinations of CCRTs and 

consolidation therapies. 

Methods and analysis PubMed, the Cochrane Controlled Register of Trials (CENTRAL), 

EMBASE, and ClinicalTrials.gov will be searched for relevant information. The estimated end 

date for the search will be February 3, 2022. Each stage of the review, including the study 

section, data extraction, and risk of bias and quality of evidence assessments, will be performed 

in duplicate. We will include randomised controlled trials (RCTs) that included participants 

who received CCRT and consolidation treatment in at least one treatment arm. The primary 

endpoints will be overall survival and progression-free survival. Tumor response, health-related 

quality of life, disease-free survival and treatment-related toxicity will be presented as 

secondary outcomes. Both traditional meta-analysis and network meta-analysis with the 

Bayesian approach will be conducted. Subgroup analyses and meta-regression will be 
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completed to investigate heterogeneity, and sensitivity analyses will be conducted to assess the 

robustness of the findings. 

Ethics and dissemination Ethical approval and patient consent are not required as this study 

is a meta-analysis based on published studies. The results of this study will be submitted to a 

peer-reviewed journal for publication. In case of any changes in the protocol, protocol 

amendments will be updated in PROSPERO and explanations of these modifications will be 

described in the final report of this review. The results of this systematic review and NMA will 

be published in a peer-reviewed journal.

PROSPERO registration number CRD42021239433. 

ARTICLE SUMMARY

Strengths and limitations of this study

 The network meta-analysis (NMA) will compare the effectiveness of various consolidation 

treatments with/without concurrent chemoradiotherapies (CCRTs) for patients with 

inoperable locally advanced non-small cell lung cancer (LA-NSCLC) through a Bayesian 

method.

 For the first time the efficacy and safety of all the randomized controlled trials (RCTs) 

whether they randomized consolidation treatments only to patients not progressing after 

CCRT or randomized patients at onset of CCRT will be comprehensively assessed in a 

NMA.

 We will use global and local methods to evaluate consistency, subgroup analyses and meta-

regression to explore heterogeneity, sensitivity analyses to ensure the stability of results 
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and the Grades of Recommendation, Assessment, Development and Evaluation approach 

to evaluate the quality of evidence.

INTRODUCTION

Lung cancer is still a worldwide epidemic. It is estimated that approximately 235,760 new cases 

of lung cancer were diagnosed in the United States in 2021, and there were 131,880 deaths.[1]  

Non-small cell lung cancer (NSCLC) accounts for more than 80% of all lung cancer cases, and 

about one third of NSCLC patients are diagnosed at the locally advanced stage.[2] Locally 

advanced NSCLC (LA-NSCLC) represents a complex and heterogeneous group of patients and 

includes several clinically distinct sub-stages that do not have a single, widely accepted 

standard of care.[3] The National Comprehensive Cancer Network (NCCN) guidelines for 

NSCLC define locally advanced disease as stages II and III with positive nodes (N+).[4] For 

patients with inoperable LA-NSCLC, a combined modality approach with radiotherapy and 

chemotherapy is one standard of care consideration that can improve survival times compared 

with radiotherapy alone.[5-9] Additionally, several randomized clinical trials and meta-

analyses have generally demonstrated that concurrent treatment significantly prolongs survival 

in comparison with the sequential approach.[10-13] Although concurrent chemoradiotherapy 

(CCRT) is considered standard care, the prognosis of LA-NSCLC remains poor, with a 5-year 

survival rate of approximately 13% to 36% at best, and many important questions have not been 

resolved.[14-16] Moreover, the optimal concurrent chemotherapy and radiotherapy regimens 

have not been determined. In addition, even with CCRT, patients with locally advanced disease 
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have high rates of relapse and a high frequency of sub-clinical micrometastases.[17] To 

decrease the incidence of distant metastasis, consolidation chemotherapy (CCT) (defined as 

continuation of chemotherapy after completion of CCRT, in a patient whose tumor had been 

controlled) after CCRT was tried.[17-18] Nevertheless, the data now available on the 

effectiveness of CCT is still inconclusive. According to the results of a meta-analysis, CCT 

improved overall survival (OS) (pooled HR 0.85; 95% CI 0.73–0.99; P = 0.03) but did not 

improve progression-free survival (PFS) (pooled HR 0.78; 95% CI 0.60–1.02; P = 0.07) or 

overall response rate (ORR) (P = 0.26). However, this research also included retrospective trials 

and only included five studies in total. Moderate heterogeneity was found in the meta-analysis 

of OS (I2 = 51%, P = 0.09). As a consequence, conclusions about the effectiveness of CCT after 

CCRT remain unclear based on the results of the meta-analysis.[19] In addition, along with the 

introduction of targeted therapy, there is increasing interest in studying the effectiveness of this 

class of agents as consolidation therapies, but the results of several clinical trials have been 

discouraging.[17, 20-21] Understanding the molecular mechanisms associated with tumor 

immunology and the role of immune checkpoints in the suppression of the antitumor immune 

response has increased dramatically since 2010.[18] Based on the evidence suggesting that 

chemotherapy and radiotherapy may up-regulate PD-L1 expression on tumor cells, which is a 

predictive factor for a response to PD-1/PD-L1 antibodies, the PACIFIC protocol was 

designed.[22-27] PACIFIC demonstrated the effectiveness of using the anti-PD-L1 agent 

durvalumab as consolidation therapy after CCRT for the treatment of unresectable LA-NSCLC. 

[27] The success of consolidation immunotherapy in the PACIFIC study changed the treatment 

paradigm for unresectable stage III NSCLC, and other agents are also under investigation.[4, 
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17] Overall, there have been a number of studies exploring the clinical effects of different 

consolidation treatments in order to further improve prognosis. Moreover, some studies gave 

randomized consolidation treatments only to those patients who did not progress after CCRT, 

and other trials have, in contrast, randomized patients at the onset of CCRT. The first case is 

suitable for examining the effects of consolidation therapies, but the second case is more 

suitable when investigating the optimal CCRT in combination with consolidation treatment. 

However, until now, there have been no studies that collected and analyzed all the evidence 

systematically. Traditional meta-analyses can only perform pairwise direct comparisons of 

treatments, whereas network meta-analysis (NMA) can compare three or more interventions 

simultaneously in a single analysis by combining both direct and indirect evidence across a 

network of studies.[28] NMA is also able to provide the ranking of treatment options based on 

their effectiveness. Therefore, to help clinicians and patients understand the status of CCRT 

and consolidation treatment research and make better choices, a systematic review and NMA 

should be conducted to summarize the evidence on various therapies and identify the most 

effective consolidation treatment and optimal combination of CCRT and consolidation therapy. 

OBJECTIVES 

To assess the effectiveness and toxicity of different consolidation treatments with/without 

CCRTs for patients with inoperable LA- NSCLC. 

To rank different consolidation treatments with/without CCRTs based on their efficacy and 

tolerability using a network meta-analysis.

METHODS

This protocol will be reported according to the preferred reporting items for systematic review 
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and meta-analysis protocols (PRISMA-P), and this network meta-analysis will be conducted 

and reported in accordance with PRISMA extension version (PRISMA-NMA).[29-30] 

Inclusion criteria 

Types of studies

We will only include randomized controlled trials (RCTs). We will include both full-text and 

abstract publications if sufficient information on study design, characteristics of participants 

(patients with inoperable LA-NSCLC), and interventions (CCRT and consolidation treatment) 

are provided. We will include trials that included participants who received CCRT and 

consolidation treatments in at least one treatment arm. We will not include quasi-RCTs.

Types of participants 

Adult participants (aged ≥18 years) with histologically or cytologically confirmed LA-NSCLC 

(stages II and III with positive nodes) will be included. People should have no history of 

radiation therapy (including brachytherapy) or systematic treatments (including chemotherapy 

or immunotherapy) before CCRT. Patients should be medically inoperable or refuse surgery 

and not be selected for driver genes. 

Types of interventions 

Any combination of CCRT (can also be concurrent radiotherapy and targeted therapy or 

immunotherapy, etc.) and consolidation therapy (including chemotherapy, immunotherapy, 

molecularly targeted agents, etc.) will be included. Consolidation therapy is given to non-

progressing patients after CCRT. Studies in which randomization was performed before CCRT 

or only on patients with no disease progression after CCRT will be included.

Outcome measurements 
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a) Primary outcomes

Overall survival (OS): defined as the time from randomization until death from any 

cause.

Progression-free survival (PFS): defined as the time from randomization to any 

progression or death.

b) Secondary outcomes

Disease-free survival (DFS): defined as the time from randomization to the date of 

the first recorded evidence of clinical (local or regional) recurrence and/or distant 

metastasis, as confirmed with imaging, histologic evidence, or death from any 

cause.

Tumor response to treatment (including complete response, partial response, 

progressive disease or stable disease): response to treatment defined according to 

RECIST guidelines.[31] 

Health related quality of life (HRQoL): measured by a validated scale (e.g. EORTC 

QLQ-C30).[32] 

Treatment related toxicity: Grade ≥ 3 treatment related adverse events will be our 

main concerns because they are more meaningful for clinicians. The treatment 

related adverse events can be defined according to the criteria of CTCAE (Common 

Toxicity Criteria for Adverse Events) or by the authors of the included studies if it 

is reasonable.[33] 

RCTs will be excluded according to the following criteria: (1) surgery or induction 

chemotherapy was offered in addition to CCRT and (2) studies in which consolidation therapy 

Page 8 of 30

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

file:///C:/Users/11756/Desktop/cochrane/421247658081024431
file:///C:/Users/11756/Desktop/cochrane/421247658061363618


For peer review only

9

was optional for patients.

Electronic search 

We will search the following databases and resources:

•The Cochrane Central Register of Controlled Trials (CENTRAL; latest issue);

•MEDLINE accessed via PubMed (1946 to present);

•Embase (1980 to present);

•The WHO International Clinical Trials Registry Platform (ICTRP) search portal 

(https://apps.who.int/trialsearch/AdvSearch.aspx) for all prospectively registered and ongoing 

trials;

•ClinicalTrials.gov (https://www.clinicaltrials.gov/)

There will be no limitations on language of publication, year of publication, or publication 

status. Available references from relevant reviews will be hand-searched to find additional 

studies. We will use the search strategies developed by YZ and reviewed by an experienced 

librarian researcher (JH-T). We will search all databases using the combination of controlled 

vocabulary (e.g. medical subject headings (MeSH) in MEDLINE, Emtree in Embase) and free-

text terms. Our PubMed complete search strategy is presented in online supplemental file 1 (see 

the online supplemental appendix 1). The retrieved records will be managed by EndNote V.X9 

(Clarivate Analytics, Philadelphia, Pennsylvania, USA), and the search results will be recorded 

in a pre-defined Excel sheet.

Study selection 

Firstly, duplicate studies will be excluded from the retrieved records using the “find duplicate” 

function in EndNote V.X9 software. Then, two reviewers (YZ, H-M F) will screen the titles 
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and abstracts independently and select the remaining articles that meet the predefined inclusion 

criteria for full-text evaluation. After browsing the full texts, studies that satisfy the inclusion 

criteria will be finally reviewed. Studies that include relevant data for synthesis of effect 

estimates will be included in the NMA. We will record the reasons for excluding the full texts 

and generate a PRISMA flow diagram for the NMA (Figure 1).[34] When multiple publications 

of the same study are present, the data for the longest follow-up period will be used. All 

discrepancies will be solved by consensus and if necessary we will consult a third review author 

(J-H T). The authors will be contacted if more information is required to determine eligibility 

for inclusion.

Figure 1 Flow diagram of study selection process

Data extraction and management 

Two independent reviewers (YZ, H-M F) will extract data from the included RCTs and input 

them into a pre-designed electronic data extraction form. We will extract the following 

information from the eligible primary studies: Publication details (i.e., publication year, country, 

authors, affiliation of authors, single-center or multicenter, total sample size, funding source); 

study methodology (setting, study design, method of randomization, allocation concealment, 

blinding, total duration of study, duration of follow-up period, and withdrawals, method of 

statistical analysis [intention-to-treat analysis or per-protocol analysis], and year trial started ); 

participants (sample size, numbers enrolled in each arm, mean age, age range, gender, Eastern 

Cooperative Oncology Group (ECOG) performance status, diagnostic criteria, NSCLC 

histological subtype, staging of NSCLC, staging system used, inclusion and exclusion criteria, 
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smoking history, PD-L1 status, driver genes status); intervention (details of CCRT regimens, 

type of radiotherapy, radiotherapy regimen, and details of consolidation treatment); and 

outcome measures (primary and secondary results, reported time points, type of questionnaires 

used to assess HRQoL). For dichotomous data (i.e., tumor response, treatment related adverse 

effects), the number of participants and the number of participants experiencing the event in 

each intervention group will be extracted. For continuous data (e.g., health-related quality of 

life measures), the number of participants and the mean and standard deviation/standard error 

for each intervention group will be extracted. For survival outcomes, we will extract hazard 

ratios (HRs) with corresponding 95% credible intervals (CIs). When HRs and/or 95% CIs are 

not reported, we will calculate them according to the method described by Tierney and 

colleagues.[35] When both the observed results and adjusted results are reported, the observed 

results will be extracted. If only the adjusted results are available, the adjusted results will be 

extracted, and they will be specified as the adjusted estimates.[36] If the data is presented only 

in graphs, we will use software such as the GetData Graph Digitizer (http://www.getdata-graph-

digitizer.com/) or similar software to extract data. Any disagreement will be resolved by 

discussion.

Bias risk 

The risk of bias of included RCTs will be evaluated according to 'Risk of bias' tool outlined in 

the Cochrane handbook, which include the following domains: random sequence generation 

(per study), allocation concealment (per study), blinding of participants and personnel (per 

outcome), blinding of outcome assessment (per outcome), incomplete outcome data (per 

outcome), selective reporting and other bias (per study). We will classify each domain as 'low', 
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'high' or 'uncertain' risk of bias for each included study.[37] Any disagreements in assessment 

of risk of bias will be resolved by discussion, or the help of the third reviewer (J-H T) if needed.

Quality of evidence 

Two authors (YZ and H-M F) will independently evaluate and present the quality of the 

evidence for each outcome using Grades of Recommendation, Assessment, Development and 

Evaluation (GRADE), which is based on the following five domains: risk of bias, imprecision, 

inconsistency, indirectness, and publication bias.[38-39] Quality of evidence can be graded into 

four levels: high, moderate, low, and very low quality. The initial confidence level for each 

RCT will be set as high but will be rated down based on evaluations of the five domains. If 

there are any disagreements, we will consult a third author (J-H T). We will follow the approach 

suggested by Brignardello and colleagues to evaluate confidence in evidence from a network 

meta-analysis.[40-42]

Data synthesis 

The assumption of transitivity and geometry of the networks 

Considering the transitivity and homogeneity, we will divide all the evidence included into two 

categories. The RCTs that randomized patients at onset of CCRT will be analyzed in an NMA 

(Category 1), and the RCTs that randomized consolidation treatments only to patients who did 

not progress after CCRT will be combined and analyzed in another NMA (Category 2). We 

will assess transitivity by comparing the distribution of the effect modifiers across the different 

comparisons. All information regarding patient and study characteristics will be presented. A 

network plot will be generated using STATA 14.2 (Stata Corporation, College Station, USA) 

to present the geometry of the network of treatment comparisons across trials and assess the 
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feasibility of the NMA. If any trials are not connected with the network plot consisting of other 

trials, these will be excluded from NMA, and the results of these trials will just be described. 

Nodes will indicate the different consolidation treatments with/without CCRTs included in this 

review. The size of the nodes and thickness of the edges will be related to sample sizes of 

interventions and number of included trials, respectively.[43-44]

Statistical analysis

For each outcome, we will calculate the summary estimates of treatment effects with 95% CIs. 

For dichotomous data (i.e., tumor response, adverse effects), we will use the risk ratios (RRs) 

or odds ratios (ORs). For continuous data (i.e., HRQoL), we will calculate the mean differences 

(MDs) if outcome measurements in all studies are made on the same scale. When studies used 

different scales, we will use the standardized mean differences (SMDs). For time-to-event 

variables (i.e., OS, PFS), we will use HRs. For direct comparisons, we will use Review Manager 

5.4 (Review Manager 2020, the Nordic Cochrane Center, the Cochrane Collaboration) to 

calculate the intervention effect. For NMA, a Bayesian NMA using the Markov chain Monte 

Carlo method will be performed using WinBUGS V.1.4.3 (MRC Biostatistics Unit, Cambridge, 

UK). We will use a hierarchical Bayesian model using three different initial values and will set 

100,000 iterations after a burn-in of 50,000 for each chain. We will check for convergence 

visually (i.e. whether the values in different chains mix very well by visualisation). We will set 

vague or flat priors, N(0, 1002), for trials baselines and treatment effect priors. We will run both 

random-effects model and fixed-effects model according to guidance from the National 

Institute for Health and Care Excellence (NICE) Decision Support Unit (DSU) documents.[45] 

We will select the model with the lower value of deviance information criterion (DIC) and the 
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value of residual deviance which is closer to data points to explain our results. We will calculate 

the probability of each treatment at each possible rank and estimate the surface under the 

cumulative ranking curve (SUCRA).[46] We will assess inconsistency between direct and 

indirect sources of evidence. We will fit both inconsistency model and consistency model. We 

will also complete node splitting method to explore local inconsistency. 

Assessment of heterogeneity

We will assess clinical and methodological heterogeneity by carefully examining the important 

clinical characteristics and methodological differences of included trials. Statistical 

heterogeneity will be assessed by P value (＜ 0.10) from the Chi2 test and the I2 index. We will 

consider the P value < 0.10, and/or the value of I2 statistic > 50% to indicate substantial 

statistical heterogeneity. Heterogeneity parameter τ derived from the network meta-analysis 

can also be used to evaluate heterogeneity. For direct comparisons, if there is no heterogeneity, 

a fixed-effects model will be used for meta-analysis; otherwise, a random-effects model will be 

adopted.

Dealing with missing data 

If important data are not reported, we will make efforts to contact the study authors to obtain 

detailed information. We will use intention-to-treat (ITT) data whenever possible. Otherwise, 

we will use the data available to us, but the potential impact of them will be addressed in the 

assessment of risk of bias. If we cannot get the reply from authors, the data will be verified 

from other trials in the network or from other published meta-analyses.[47-48] 

Measures for publication bias 
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Publication bias will be examined with the funnel plot method if at least 10 studies are included 

for any outcome. Small-study effects for the NMA will be assessed by constructing a 

comparison-adjusted funnel plot taking into account different comparisons. In the absence of 

small study effects, the comparison-adjusted funnel plot should be symmetric around the zero 

line.[49] 

Subgroup analyses and sensitivity analyses 

We will perform subgroup analyses. Besides, we will also complete network meta-regression 

to explore statistical heterogeneity across trials and inconsistency if at least 10 studies are 

included. We will focus on following possible effect modifiers: histology; PET-CT scan staging 

(Yes versus No); stage of disease; ECOG (0 versus ≥1); expression of PD-L1; types and statuses 

of driver genes; doses and regimens of radiotherapy. In addition, if there are identical treatment 

regimens except different doses or densities of treatment drugs, we will also complete subgroup 

analyses to investigate the influence of doses and densities of treatments, for example, divide 

the treatments into high doses versus low doses, high density regimens versus low density 

regimens (e.g., ≤q21d versus ＞q21d). We will execute sensitivity analyses to examine the 

robustness of the review findings through excluding unpublished studies, excluding lower 

quality studies and comparing the results of the random-effects model and the fixed-effect 

model. 

Patient and public involvement 

Patients and/or the public were not involved in the design, or conduct, or reporting, or 

dissemination plans of this research. 

DISCUSSION 

Page 15 of 30

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60



For peer review only

16

CCRT is a superior option and the standard care for inoperable LA- NSCLC compared with 

radiotherapy alone and sequential chemoradiotherapy. Consolidation therapy is a further 

attempt to control distant metastasis, but there are no conclusive answers yet about the 

effectiveness of this approach. In addition, with advances in technology, new agents (such as 

molecular-targeted therapy and immunotherapy) provide more treatment options. Although 

using durvalumab as consolidation therapy after CCRT for the treatment of unresectable LA-

NSCLC is recommended in the NCCN guidelines, no studies have compared the effectiveness 

of all types of consolidation therapy. In addition, different CCRT regimens are used, and 

whether an optimal combination of CCRT and consolidation treatment exists is inconclusive. 

We designed this systematic review and NMA to evaluate the effects of different consolidation 

treatments with or without CCRTs for LA-NSCLC by synthesizing all current evidence. This 

NMA will combine both direct and indirect evidence via a thorough search strategy, 

prespecified data extraction form, and statistical methods with a Bayesian approach. The result 

of this NMA will provide valuable information on inoperable LA-NSCLC therapeutic options 

for clinicians and health practitioners.

Contributors YZ, JH-T participated in the conception and design of the study, including search 

strategy development. YZ, QY, BL and KH-Y tested the feasibility of the study. YZ, HM-F 

wrote the manuscript. YZ, LG, JH-T participated in the methodology. CW, JK-W revised the 

manuscript. All the authors critically reviewed this manuscript and approved the final version.

Funding The authors have not declared a specific grant for this research from any funding 

Page 16 of 30

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60



For peer review only

17

agency in the public, commercial or not-for-profit sectors. 

Disclaimers The views expressed in the submitted article are our own and not an official 

position of the institution or funder.

Competing interests None declared. 

Patient consent for publication Not required.

Provenance and peer review Not commissioned; externally peer reviewed. 

Data availability statement No additional data are available.

Open access This is an open access article distributed in accordance with the Creative 

Commons Attribution Non Commercial (CC BY-NC 4.0) license, which permits others to 

distribute, remix, adapt, build upon this work non-commercially, and license their derivative 

works on different terms, provided the original work is properly cited, appropriate credit is 

given, any changes made indicated, and the use is non-commercial. 

See: http://creativecommons.org/licenses/by-nc/4.0/.

REFERENCES

1. American Cancer Society. Cancer Facts & Figures 2021. Atlanta, GA: American Cancer 

Society, 2021.

2. Wang L, Wu S, Ou G, et al. Randomized phase II study of concurrent cisplatin/etoposide 

or paclitaxel/carboplatin and thoracic radiotherapy in patients with stage III non-small cell 

lung cancer. Lung Cancer 2012;77:89-96. 

3. Gandara DR, Chansky K, Albain KS, et al. Long-term survival with concurrent 

chemoradiation therapy followed by consolidation docetaxel in stage IIIB non-small-cell 

Page 17 of 30

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60



For peer review only

18

lung cancer: a phase II Southwest Oncology Group Study (S9504). Clin Lung Cancer 

2006;8:116-21. 

4. National Comprehensive Cancer Network (NCCN). NCCN clinical practice guidelines in 

oncology (NCCN guidelines®): non-small cell lung cancer. Version 5.2021. 

https://www.nccn.org/.

5. Sause W, Kolesar P, Taylor SIV, et al. Final results of phase III trial in regionally advanced 

unresectable non-small cell lung cancer: Radiation Therapy Oncology Group, Eastern 

Cooperative Oncology Group, and Southwest Oncology Group. Chest 2000;117:358-64.

6. Yamamoto N, Nakagawa K, Nishimura Y, et al. Phase III study comparing second- and 

third-generation regimens with concurrent thoracic radiotherapy in patients with 

unresectable stage III non-small-cell lung cancer: West Japan Thoracic Oncology Group 

WJTOG0105. J Clin Oncol 2010;28:3739-45. 

7. Pritchard RS, Anthony SP. Chemotherapy plus radiotherapy compared with radiotherapy 

alone in the treatment of locally advanced, unresectable, non-small-cell lung cancer: A 

meta analysis. Ann Intern Med 1996;125:723-9. 

8. Marino P, Preatoni A, Cantoni A. Randomized trials of radiotherapy alone versus combined 

chemotherapy and radiotherapy in stages IIIa and IIIb non-small cell lung cancer: A meta-

analysis. Cancer 1995;76:593-601. 

9. Chemotherapy in non small cell lung cancer: A meta-analysis using updated data on 

individual patients from 52 randomized clinical trials. Non Small Cell Lung Cancer 

Collaborative Group. BMJ 1995;311:899-909.

10. Curran WJ Jr, Paulus R, Langer CJ, et al. Sequential vs. concurrent chemoradiation for 

Page 18 of 30

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60



For peer review only

19

stage III non-small cell lung cancer: randomized phase III trial RTOG 9410. J Natl Cancer 

Inst 2011;5:103:1452-60.

11. Furuse K, Fukuoka M, Kawahara M, et al. Phase III study of concurrent versus sequential 

thoracic radiotherapy in combination with mitomycin, vindesine, and cisplatin in 

unresectable stage III non-small-cell lung cancer. J Clin Oncol 1999;17:2692-99. 

Link, Google Scholar.

12. O’Rourke N, Roque I Figuls M, Farre Bernado N et al. Concurrent chemoradiotherapy in 

non-small cell lung cancer. Cochrane Database Syst Rev 2010;16:CD002140.

13. Rolland E, Pechoux C.Le, Curran W.J., et al. Concomitant radio-chemotherapy (RT-CT) 

versus sequential RT-CT in locally advanced non-small cell lung cancer (NSCLC): a meta-

analysis using individual patient data (IPD) from randomised clinical trials (RCTs) 

[abstract]. J Thorac Oncol 2007;69 (Suppl):S5.

14. A. Aupérin, C. Le Péchoux, E. Rolland, et al. Meta Analysis of Concomitant Versus 

Sequential Radiochemotherapy in Locally Advanced Non–Small-Cell Lung Cancer. J. Clin. 

Oncol 2010;28:2181–90. 

15. N. Bayman, F. Blackhall, P. McCloskey, et al. How can we optimise concurrent 

chemoradiotherapy for inoperable stage III non-small cell lung cancer? Lung Cancer 

2014;83:117–25. 

16. Goldstraw P, Chansky K, Crowley J, et al. The IASLC Lung Cancer Staging Project: 

Proposals for Revision of the TNM Stage Groupings in the Forthcoming (Eighth) Edition 

of the TNM Classification for Lung Cancer. J Thorac Oncol 2016;11:39-51.

17. Skrzypski M, Jassem J. Consolidation systemic treatment after radiochemotherapy for 

Page 19 of 30

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

https://ascopubs.org/doi/10.1200/JCO.1999.17.9.2692
http://scholar.google.com/scholar_lookup?hl=en&volume=17&publication_year=1999&pages=2692-2699&author=K+Furuse&author=M+Fukuoka&author=M+Kawahara&title=Phase+III+study+of+concurrent+versus+sequential+thoracic+radiotherapy+in+combination+with+mitomycin%2C+vindesine%2C+and+cisplatin+in+unresectable+stage+III+non-small-cell+lung+cancer


For peer review only

20

unresectable stage III non-small cell lung cancer. Cancer Treat Rev 2018;66:114-21.

18. Cheema PK, Rothenstein J, Melosky B, et al. Perspectives on treatment advances for stage 

III locally advanced unresectable non-small-cell lung cancer. Curr Oncol 2019;26:37-42.

19. Wang X, Ding X, Kong D, et al. The effect of consolidation chemotherapy after concurrent 

chemoradiotherapy on the survival of patients with locally advanced non-small cell lung 

cancer: a meta-analysis. Int J Clin Oncol 2017;22:229-36.

20. Kelly K, Chansky K, Gaspar LE, et al. Phase III trial of maintenance gefitinib or placebo 

after concurrent chemoradiotherapy and docetaxel consolidation in inoperable stage III 

non-small-cell lung cancer: SWOG S0023. J Clin Oncol 2008;26:2450-56.

21. Bradley JD, Paulus R, Komaki R, et al. Standard-dose versus high-dose conformal 

radiotherapy with concurrent and consolidation carboplatin plus paclitaxel with or without 

cetuximab for patients with stage IIIA or IIIB non-small-cell lung cancer (RTOG 0617): a 

randomised, two-by-two factorial phase 3 study. Lancet Oncol 2015;16:187-99.

22. Li S, Chu X, Ye L, et al. A narrative review of synergistic drug administration in 

unresectable locally advanced non-small cell lung cancer: current landscape and future 

prospects in the era of immunotherapy. Transl Lung Cancer Res 2020;9:2082-96.

23. Zhang P, Su DM, Liang M, et al. Chemopreventive agents induce programmed death-1-

ligand 1 (PD-L1) surface expression in breast cancer cells and promote PD-L1- mediated 

T cell apoptosis. Mol Immunol 2008;45:1470-6.

24. Deng L, Liang H, Burnette B, et al. Irradiation and antiPD-L1 treatment synergistically 

promote antitumor immunity in mice. J Clin Invest 2014;124:687-95. 

25. Dovedi SJ, Adlard AL, Lipowska-Bhalla G, et al. Acquired resistance to fractionated 

Page 20 of 30

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60



For peer review only

21

radiotherapy can be overcome by concurrent PD-L1 blockade. Cancer Res 2014;74:5458-

68.

26. Yoneda K, Kuwata T, Kanayama M, et al. Alteration in tumoural PD-L1 expression and 

stromal CD8-positive tumour-infiltrating lymphocytes after concurrent chemoradiotherapy 

for non-small cell lung cancer. Br J Cancer 2019;121:490-6.

27. Antonia SJ, Villegas A, Daniel D, et al. Durvalumab after Chemoradiotherapy in Stage III 

Non-Small-Cell Lung Cancer. N Engl J Med 2017;377:1919-29.

28. Chaimani A, Caldwell DM, Li T, et al. Chapter 11: Undertaking network meta-analyses. 

In: Higgins JPT, Thomas J, Chandler J, Cumpston M, Li T, Page MJ, Welch VA (editors). 

Cochrane Handbook for Systematic Reviews of Interventions version 6.0 (updated July 

2019). Cochrane, 2019. Available from www.training.cochrane.org/handbook.

29. Shamseer L, Moher D, Clarke M, et al. Preferred reporting items for systematic review and 

meta-analysis protocols (PRISMA-P): 2015: elaboration and explanation. BMJ 

2016;354:i4086.

30. Hutton B, Salanti G, Caldwell DM, et al. The PRISMA extension statement for reporting 

of systematic reviews incorporating network meta-analyses of health care interventions: 

checklist and explanations. Ann Intern Med 2015;162:777–84.

31. Eisenhauer EA, Therasse P, Bogaerts J, et al. New response evaluation criteria in solid 

tumors: revised RECIST guideline (version 1.1). Eur J Cancer 2009;45:228-47.

32. Aaronson NK, Ahmedzai S, Bergman B, et al. The European Organisation for Research 

and Treatment of Cancer QLQ-C30: a quality-of-life instrument for use in international 

clinical trials in oncology. J Natl Cancer Inst 1993;85:365-76. 

Page 21 of 30

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

http://www.training.cochrane.org/handbook


For peer review only

22

33. National Cancer Institute. National Cancer Institute Common Terminology Criteria for 

Adverse Events v4.0. NCI, NIH, DHHS 29 May 2009; Vol. NIH publication # 09-7473.

34. Moher D, Liberati A, Tetzlaff J, et al. Preferred reporting items for systematic reviews and 

meta-analyses: the PRISMA statement. BMJ 2009;339:b2535

35. Tierney JF, Stewart LA, Ghersi D, et al. Practical methods for incorporating summary time-

to-event data into meta-analysis. Trials 2007;8:16.

36. Bae K, Song SY. Comparison of the clinical effectiveness of treatments for aromatase 

inhibitor-induced arthralgia in breast cancer patients: a protocol for a systematic review and 

network meta-analysis. BMJ Open 2020;10:e033461. 

37. Higgins JP, Altman DG, Gøtzsche PC, et al. The Cochrane collaboration's tool for assessing 

risk of bias in randomised trials. BMJ 2011;343:d5928.

38. Guyatt GH, Oxman AD, Vist GE, et al. Grade: an emerging consensus on rating quality of 

evidence and strength of recommendations. BMJ 2008;336:924–6. 

39. Salanti G, Del Giovane C, Chaimani A, et al. Evaluating the quality of evidence from a 

network meta-analysis. PLoS One 2014;9:e99682.

40. Brignardello-Petersen R, Bonner A, Alexander PE, et al. Advances in the GRADE 

approach to rate the certainty in estimates from a network meta-analysis. J Clin Epidemiol 

2018;93:36-44.

41. Brignardello-Petersen R, Mustafa RA, Siemieniuk RAC, et al. GRADE approach to rate 

the certainty from a network metaanalysis: addressing incoherence. J Clin Epidemiol 

2019;108:77-85.

42. Brignardello-Petersen R, Murad MH, Walter SD, et al. GRADE approach to rate the 

Page 22 of 30

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60



For peer review only

23

certainty from a network meta-analysis: avoiding spurious judgments of imprecision in 

sparse networks. J Clin Epidemiol 2019;105:60-67.

43. Ge L, Hou L, Yang Q, et al. A systematic review and network meta-analysis protocol of 

adjuvant chemotherapy regimens for resected gastric cancer. Medicine (Baltimore) 

2019;98:e14478. 

44. Ge L, Tian JH, Li L, et al. Mesh fixation methods in open inguinal hernia repair: a protocol 

for network meta-analysis and trial sequential analysis of randomised controlled trials. BMJ 

Open 2015;5:e009369. 

45. Dias S, Sutton AJ, Ades AE, et al. Evidence synthesis for decision making 2: a generalized 

linear modeling framework for pairwise and networkmeta-analysis of randomized 

controlled trials. Med Decis Making 2013;33:607-17. 

46. Salanti G, Ades AE, Ioannidis JP. Graphical methods and numerical summaries for 

presenting results from multiple‐treatment meta‐analysis: an overview and tutorial. J Clin 

Epidemiol 2011;64:163‐71.

47. Furukawa TA, Barbui C, Cipriani A, et al. Imputing missing standard deviations in meta-

analyses can provide accurate results. J Clin Epidemiol 2006;59:7–10

48. Huang J, Chen X, Xing H, et al. Aspirin and heparin for the prevention of pre-eclampsia: 

protocol for a systematic review and network meta-analysis. BMJ Open 2019;9:e026920. 

49. Chaimani A, Salanti G. Using network meta-analysis to evaluate the existence of small-

study effects in a network of interventions. Res Synth Methods 2012;3:161–76.

Page 23 of 30

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60



For peer review only

24

Page 24 of 30

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60



For peer review only

 

Figure 1. Flow diagram of study selection process 
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Medline search strategy: 

Search Query 

#1 "Lung Neoplasms"[MeSH Terms] 

#2 "carcinoma, non small cell lung"[MeSH Terms] 

#3 (((((((NSCLC[Title/Abstract]) OR (lung cancer*[Title/Abstract])) 

OR (lung carcinom*[Title/Abstract])) OR (lung 

neoplasm*[Title/Abstract])) OR (lung tumor*[Title/Abstract])) 

OR (lung tumour*[Title/Abstract])) OR (non small 

cell*[Title/Abstract])) OR (nonsmall cell*[Title/Abstract]) 

#4 #1 OR #2 OR #3 

#5 "Chemoradiotherapy"[MeSH Terms] 

#6 ((chemoradiotherap*[Title/Abstract]) OR 

(radiochemotherap*[Title/Abstract])) OR (CCRT[Title/Abstract]) 

#7 #5 OR #6 

#8 "Radiotherapy"[MeSH Terms] 

#9  ((radiotherap*[Title/Abstract]) OR (radiation 

therap*[Title/Abstract])) OR (radiation 

treatment*[Title/Abstract]) 

#10 #8 OR #9 

#11 ("Antineoplastic Combined Chemotherapy Protocols"[Mesh] OR 

"Antineoplastic Agents"[Mesh] OR "Chemotherapy, 

Adjuvant"[Mesh] OR "Induction Chemotherapy"[Mesh]) OR 

"Combined Modality Therapy"[Mesh] 

#12 "chemotherap*"[Title/Abstract] 

#13 #11 OR #12 

#14 #10 AND #13 

#15 #7 OR #14 

#16 "Consolidation Chemotherapy"[MeSH Terms] 

#17 "Maintenance Chemotherapy"[MeSH Terms] 

#18 ((((prolonged[Title/Abstract]) OR (duration[Title/Abstract])) OR 

(continu*[Title/Abstract])) OR (consolidation[Title/Abstract])) 

OR (maintenance[Title/Abstract]) 

#19 #16 OR #17 OR #18 

#20 "Randomized Controlled Trial"[Publication Type] 

#21 ((((randomized[Title/Abstract]) OR (placebo[Title/Abstract])) OR 

(random*[Title/Abstract])) OR (trial[Title/Abstract])) OR 

(groups[Title/Abstract]) 

#22 #20 OR #21  

#23 #4 AND #15 AND #19 AND #22 
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Reporting checklist for protocol of a systematic 
review and meta analysis.

Based on the PRISMA-P guidelines.

Reporting Item

Page 

Number

Title

Identification #1a Identify the report as a protocol of a systematic review 1

Update #1b If the protocol is for an update of a previous systematic 

review, identify as such

    N/A

It is a new 

study

Registration

#2 If registered, provide the name of the registry (such as 

PROSPERO) and registration number

   3

Authors

Contact #3a Provide name, institutional affiliation, e-mail address of all 

protocol authors; provide physical mailing address of 

corresponding author

    1

Contribution #3b Describe contributions of protocol authors and identify the 

guarantor of the review

    16

Amendments
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#4 If the protocol represents an amendment of a previously 

completed or published protocol, identify as such and list 

changes; otherwise, state plan for documenting important 

protocol amendments

     N/A

Support

Sources #5a Indicate sources of financial or other support for the review       16

Sponsor #5b Provide name for the review funder and / or sponsor       N/A

  No funder

Role of sponsor or 

funder

#5c Describe roles of funder(s), sponsor(s), and / or institution(s), 

if any, in developing the protocol

      N/A

  No funder

Introduction

Rationale #6 Describe the rationale for the review in the context of what is 

already known

      4-6

Objectives #7 Provide an explicit statement of the question(s) the review 

will address with reference to participants, interventions, 

comparators, and outcomes (PICO)

      6

Methods

Eligibility criteria #8 Specify the study characteristics (such as PICO, study 

design, setting, time frame) and report characteristics (such 

as years considered, language, publication status) to be used 

as criteria for eligibility for the review

      7-9

Information #9 Describe all intended information sources (such as electronic       8-9
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sources databases, contact with study authors, trial registers or other 

grey literature sources) with planned dates of coverage

Search strategy #10 Present draft of search strategy to be used for at least one 

electronic database, including planned limits, such that it 

could be repeated

      9

supplemental 
file 1

Study records - 

data management

#11a Describe the mechanism(s) that will be used to manage 

records and data throughout the review

      9

Study records - 

selection process

#11b State the process that will be used for selecting studies (such 

as two independent reviewers) through each phase of the 

review (that is, screening, eligibility and inclusion in meta-

analysis)

      9-10

Study records - 

data collection 

process

#11c Describe planned method of extracting data from reports 

(such as piloting forms, done independently, in duplicate), 

any processes for obtaining and confirming data from 

investigators

      10-11

Data items #12 List and define all variables for which data will be sought 

(such as PICO items, funding sources), any pre-planned data 

assumptions and simplifications

      10-11

Outcomes and 

prioritization

#13 List and define all outcomes for which data will be sought, 

including prioritization of main and additional outcomes, with 

rationale

      7-8

Risk of bias in 

individual studies

#14 Describe anticipated methods for assessing risk of bias of 

individual studies, including whether this will be done at the 

      11
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outcome or study level, or both; state how this information will 

be used in data synthesis

Data synthesis #15a Describe criteria under which study data will be quantitatively 

synthesised

      12-13

Data synthesis #15b If data are appropriate for quantitative synthesis, describe 

planned summary measures, methods of handling data and 

methods of combining data from studies, including any 

planned exploration of consistency (such as I2, Kendall’s τ)

      12-14

Data synthesis #15c Describe any proposed additional analyses (such as 

sensitivity or subgroup analyses, meta-regression)

      14-15

Data synthesis #15d If quantitative synthesis is not appropriate, describe the type 

of summary planned

      12

Meta-bias(es) #16 Specify any planned assessment of meta-bias(es) (such as 

publication bias across studies, selective reporting within 

studies)

      14

Confidence in 

cumulative 

evidence

#17 Describe how the strength of the body of evidence will be 

assessed (such as GRADE)

      11-12

None The PRISMA-P elaboration and explanation paper is distributed under the terms of the Creative 

Commons Attribution License CC-BY. This checklist can be completed online using 

https://www.goodreports.org/, a tool made by the EQUATOR Network in collaboration with 

Penelope.ai
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